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(57) [Abstract] 

[Problems to be Solved by the Invention] 

There is not a cementation lag, it shows flow effect and slump 
loss supression effect and material separation resistance 
which are superior. 

[Means to Solve the Problems] 

poly asparagine acid or its salt (A ) vydth poly asparagine acid 
or its salt (A ) with monomer where formaldehyde 
cocondensation is possible (B ) with cement mulling agento 
which is a formaldehyde cocondensate which consists of 
compound (C ) which forms sulfone group 



[Claim(s)] 
[Claim 1] 

poly asparagine acid or its salt (A ) with poly asparagine acid 
or its salt (A ) with monomer where formaldehyde 
cocondensation is possible (B ) with cement mulling agento 
which is a formaldehyde cocondensate which consists of 
compound (C ) which forms sulfone group 

[Claim 2] 

cement mulling agento which is stated in Claim 1 which poly 
asparagine acid or its salt (A ) shows with below-mentioned 
General Formula (I ) 

General Formula (I ) 



CHzCOOX CH2COOY 



Ha N - (CHCONH)„ - CH - COOZ 



Here, Xs Y, Z: alkali metaU alkaline earth metal, 
ammoniums amine^ substituted amine 



integer of degree of polymerization n:3~300 
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[IS^;i 3] 

(^*l.fc-fl*fcli-fI)^A±0^b^!|^!);!)^^>^^■5 



[if *a 5] 



-iftsCai) 



[Claim 3] 

poly asparagine acid or its salt (A ) with cement mulling 
agento which is stated in the Claim 1 which is a compound 
of one, two or more kinds which is chosen from groupwhere 
monomer (B ) where formaldehyde cocondensation is 
possible consists of melamine or its derivative^ phenol or its 
derivatives urea or its derivative ^ amino benzenesulfonic 
acid or its derivative^ alkylbenzene sulfonic acid or its 
derivative 

[Claim 4] 

compound (C ) which forms sulfone group, cement mulling 
agento which is stated in the Claim 1 which consists of 
compound of one, two or more kinds which is chosen 
fromgroup which consists of sodium sulfite, sodium 
bisulfite, sodium pyrosulfite. fuming sulfuric acid, sulfur 
dioxide 

[Claim 5] 

melamine or its derivative, cement mulling agento which is 
stated in Claim 3 which is shown withbelow-mentioned 
General Formula (II ) 

General Formula (II ) 



3'2 



ZZT*. X,. Xj, Xj:H. CHjOH tfzlt CH^SOjY 

-ig 1^(111) 

OH 




Here. X, . Xj, XjiH, CHjOH or CH2SO3Y 

Y: alkali metaK . alkaline earth metaU ammoniums amine» 

substituted amine 

[Claim 6] 

phenol or its derivative, cement mulling agento which is 
stated in Claim 3 which is shown withbelow-mentioned 

general formula (III ) 

general formula (III ) 
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ZCT?. X4:H. CHjOH CH2SO3Y. X)l^y 

RjiH 1-6 a)7^i/+;u» 



-»iC(lV) 

N(X5)2 

0 = C< 



Here, XaM. CH2OH or CH2SO3Y. sulfone group or alkali 
metal salts alkaline earth metal salt^ ammonium salts 
amine salt^ substituted amine salt 

Y: alkali metals alkaline earth metaU ammonium^ amine^ 
substituted amine 

alkyl group of RsiH or carbon number IS 
[Claim 7] 

urea or its derivative, cement mulling agento which is stated 
in Claim 3 which is shown withbelow-mentipned General 
Formula (IV ) 

General Formula (IV ) 



2 



ZZX\ X5. Xfi. :H. CH2OH CH2SO3Y 

m<s Tiaa)-iS5e(v)Tr^-rii*ii 3 ieko) 




Here, X5. Xg. :H. CH2OH or CH2SO3Y 

Y: alkali metaU alkaline earth metaK ammonium^ amine^ 

substituted amine 

[Claim 8] 

amino benzenesulfonic acid or its derivative x alkylbenzene 
sulfonic acid or its derivative, cement dewatering agent© 
which is stated in Claim 3 which is shown with 
below-mentioned General Formula (V ) 

General Formula (V ) 



SO3X7 



R4:H ^fzltmmWL 1-6 (DT)l^)l& 
7K'JTXy^^^>M*/cIi^(7)^(A)<t;n;UA7 

;^xtK*l|g^A<pISfe^^m*^*(B)A^V75>r* 
1 ^fz\t 3 iBit<7)-ir»h;g«]^Jo 

10] 

7KU7X/\"7+'>K*fc(±^<7)Jfi(A)t/tv;bAT 



Here, Xf.H^ alkali metaK alkaline earth metaU 
ammonium^ amine^ substituted amine 

alkyl group of R^iH or carbon number 1~6 

[Claim 9] 

poly asparagine acid or its salt (A ) with cement mulling 
agento which is stated in the Claim 1 or 3 where monomer 
(B ) where formaldehyde cocondensation is possible is 
melamine 

[Claim 10] 

poly asparagine acid or its salt (A ) with cement mulling 
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;uTtK*$i^A<plHl4-mft{*(B)*<7xy-;u 
X'&^m^m 1 ttzlt 3 IBKa)-bpt>h;l«l»iJ. 

7K'JT7./^°7^>^^fcl*^(7)^(A)^:7^^;^A7 
1 3 IEK«>-b^>h1?a»J. 

12] 

Specification 

[0001] 

[^0^0M-r-5affi»i?] 

SiJicSf -StcD-Cifcy. PL<l*-lrj»'>h/<-X 



[0002] 



[0003] 



agento which is stated in the Claim 1 or 3 where monomer 
(B ) where formaldehyde cocondensation is possible is phenol 

[Claim 11] 

poly asparagine acid or its salt (A ) with cement mulling 
agento which is stated in the Claim 1 or 3 where monomer 
(B ) where formaldehyde cocondensation is possible is urea 

[Claim 12] 

poly asparagine acid or its salt (A ) with cement mulling 

agento which is stated in the Claim 1 or 3 where monomer 
(B ) where formaldehyde cocondensation is possible is amino 
benzenesulfonic acid 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

It is something regarding mulling agent for cement where this 
invention being something regarding mulling agent of cement 
or cement composition, addsdetails to occasion where cement 
paste ^ mortar* concrete or other hydraulic cement 
composition is kneaded, improves the workability. 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

Until recently, various ones are knovm as organic compound* 
especiially cement dewatering agent which is added to cement. 

Making representative ones, the;be -naphthalene sulfonic acid 
formaldehyde high condensate salt^ hydroxy carboxylic acid 
etc of salt* lignin sulfonic acid salt* amino sulfonic acid 
condensate of the salt* melamine sulfonic acid formaldehyde 
condensate is known. 

When these compound cement* water, are added to kneaded 

substance whichconsists of aggregate, decreasing water 
amount at time of kneading,satisfactory workability is 
acquired. 

Because of that there is a benefit that workability improves, 
from thefact that in addition water cement ratio can be made 
small it is beenuseful to intensity reinforcement of cement 
paste* mortar* concrete or other hydraulic cement 
composition. 

[0003] 

But, as for cement paste* mortar* concrete or other 
hydraulic cement composition, with passage of time after 
kneading, flow property islost generally. 
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[0004] 

63-5346 -^i>^)6<aJbtl.ri^So 



tziz'^m&t^ihmL. x^>^px^ ffl^j-r^ 

7Kit1±e->U*m^i*ll(*#^i>¥ 6-60042 -^^ 
^^)=b»b;f^Tl^-5o 

>KSmM<*<!:<D*»^4^gS(*#^aS 59-18338 
n'j^W- 2-7897 2-7898 
•^^i]^^. if#^i>¥ 2-7901 ^'£:m. 2-8983 

2-11542 -§-^i^$S. 
5-11057 •^•^ffi.if*^^ 6-88817 •§■^$8)^0) 

7K;tt4e^;^*«^^*(::;t^b^^^«■^LT7KU* 



As for this phenomena when organic compound which is 
added as aforementioned cement dewatering agent is used, 
when representative;be -naphthalene sulfonic acid 
formaldehyde high condensate uses salt etc as theespecially 
high performance dewatering agent, being remarkable, with 
combination of concrete, while elapsing, phenomena where 
slump becomes half or below canrecognize 30 min after 
kneading. 

With phenomena that, like below problem occurs this slump 
loss is large. 

With respect to namely, execution manufacture there are 
times when the pump transport it does concrete composition, 
but that time break and occasion wherewith various trouble 
pneumatic transport is discontinued in transient, 

whenreopening pneumatic transport pressure increasing 
suddenly, when depending pump and pipe are plugged, is. 

In addition, flow property has decreased, but for sake of, 
inside the form compaction and defective part occur have in 
satisfactory, 

[0004] 

Therefore in order to control slump loss, various dewatering 
agent aredeveloped in past. 

With alkali in for example concrete functional group 
dissociated those which are done, high performance 
dewatering agent (Japan Examined Patent Publication She 6 
3- 5346 disclosure ) of so-called controlled release type is 
known. 

In addition, functional group appears anew by hydrolysis 
being done in the alkali, also water solubility vinyl copoljoner 
(Japan Examined Patent Publication Hei 6-60042 disclosure ) 
which control slump loss are informed. 

Furthermore with objective which keeps slump with 
geometric constraint of the molecular chain, you can list 
copolymer (Japan Examined Patent Publication Sho 59-18338 
disclosure^ Japan Examined Patent Publication Hei 2- 7897 
disclosure^ Japan Examined Patent Publication Hei 2- 7898 
disclosure^ Japan Examined Patent Publication Hei 2- 7901 
disclosure. Japan Examined Patent Publication Hei 2- 8983 
disclosure^ Japan Examined Patent Publication Hei 2- 1 1 542 
disclosure. Japan Examined Patent Publication Hei 5-1 1 0 57 
disclosure. Japan Examined Patent Publication Hei 6-888 17 
disclosure ) or other water solubility vinyl copolymer (generic 
doing these, you express to polycarboxylic acid system and 
below. ) of polyalkylene glycol monoester monomer and 
the(nieth ) acrylic acid monomer and/or unsaturated G 
carboxylic acid type monomer which possess unsaturated 
bond. 
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-jim^mxLtzm^m^r^^ 6-340459 ^^^^ 



[0005] 



[0006] 



[0007] 
[0008] 

[iiii^je*;t'5fctf)0¥IS] 



Furthermore, also condensate (Japan Unexamined Patent 
Publication Hei 6-340459 disclosure ) which introduces 
polyalkylene glycol chain into the aromatic compound is 
recently developed. 

[0005] 

But, these compound while flow effect which is superior is 
shown,have had various problem. 

First, alkali in concrete high performance dewatering agent 
and alkali hydrolysis of controlled release type which operates 
being done, it adds functional group anew and in case of 
water solubility vinyl copolymer which control slump loss, 
carboxyl group being passage of time in the compound, it 
appears. 

This carboxyl group bonding force of calcium ion is large. 

Therefore, calcium ion in cement trapping it does these 
compound, thereis a problem that curing delay becomes large. 

[0006] 

In addition, as for polycarboxylic acid system which 
possesses oxyalkylene chain in the intramolecular, air 
permeability is large, adjusts amount of air in concrete 
isdifficult. 

Using foam inhibitor to actuality, it controls amount of air, 
but is difficultto use largely there is a problem that with 
concrete mixer amount of air fluctuates with agitator 
condition and conveying time of kneading condition and the 
mixer car. 

Furthermore, slump it is large, when namely, soft mortar or 
concrete is used, there are times when material separation is 
caused, have become the problem. 

[0007] 

In addition, there is a problem that it cannot recognize flow 
effectlike polycarboxylic acid type which possesses 
oxyalkylene chain in intramolecular in regardto condensate 
which introduces polyalkylene glycol chain into aromatic 
compound. 

[0008] 

[Means to Solve the Problems] 

these inventors in order to solve these problem, dispersive 
effect and slump holding effect whichare superior result of 
diligent investigation, without compound which has acertain 
specific molecular structure showing air permeability, are 
shown, furthermore marked material separation resistance 
possesses, discovering , forming this invention itreached point 
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[0009] 

7^x;^A7;^Tt:K*$g^A<pIfil^i:*»t^:(B)t 
[0010] 

•f-(D^(A)l*. 



CHzCOOX 



CHaCOOY 
I 



of. 

[0009] 

Namely, this invention poly asparagine acid or its salt (A ) 
with poly asparagine acid or its salt (A ) with monomer where 
formaldehyde cocondensation is possible (B ) withregards 
cement mulling agent which is a formaldehyde cocondensate 
which consists of compound (C )which forms sulfone group. 

[0010] 

[Embodiment of the Invention] 

Below, this invention is explained in detail. 

As for poly asparagine acid or its salt (A ) which is used for 
this invention. 

General Formula (I ) 



H2N-(CHC0NH)n -CH-COOZ 



n:3--300 (D^IS 
[0011] 

(4. D (*. L DL i!ti(D^hXt^l\ 



Here, Z: alkali metaK alkaline earth metaK 

ammonium > amines substituted amine 

integer of n: 3-3 00 

So to be shown, as synthetic method, after designating 
aspartic acid as N- carboxylic acid anhydrous ones with 
phosgene , method of polymerizing. Heating aspartic acid, 
after making poly succinimide , hydrolysis doing with the 
alkali, method etc which can is known. 

poly asparagine acid or its salt which is used for this 
invention, it is goodbeing something which is produced with 
no method , following to the known method in accordance 
with necessary, it can refine. 

In addition, sodium v potassium^ calcium ^ magnesium or 
other alkali metal salt and alkaline earth metal salt^ 
ammonium saltv or methylamine^ (mono^ di^ ortri) 
ethanolamine^ triisopropanolamine or other amine salt etc is 
usedas its salt, it is possible . 

[0011] 

aspartic acid unit in poly aspartic acid is good with whichever 
of D isomers L isomer^ DL isomers. 

In addition, in connection of polymer chain, the;al of aspartic 
acid unit with-carboxyl group amide bond and there is a two 
of amide bond with the;be -carboxyl group ,but there is not 
especially restriction in ratio of the;al / the;be. 
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3-300 *W*LL^. 

*f=. 300 ^mTi^t. ikm^mi£<mmi^ 

[0012] 

i*-flgie(iii)&i//*fcij-iSjC(iv)T?«-frb 



[00131 

(B)r^ ;KC>PtLX, 0.0005-0.3 ^ ^UA^jlf *LL^ 



— iSie(i)-e^^ tL'S'it^ti*^ o.ooos ^ 

[0014] 

xtK*flS^)fi<Rrfig'Sm*i*(B)tL-CI*, -« 



N{Xi)2 

I II 

A A 

{Xg)^ N >f(X,) 



Furthermore, 3 - 300 is desirable as degree of polymerization 
n of poly aspartic acid. 

Under 3, flow effect of cement mulling agent not to be a 
satisfactory, in addition the slump loss supression effect it is 
not desirable not to be a satisfactory. 

In addition, when it exceeds 300, because cocondensation 
does not advancewell, it is not desirable. 

[0012] 

It is good adding compound which is shown with this General 
Formula (I ), withall step in reaction process which produces 
cement mulling agent of this invention, butafter inserting 
compound which is displayed with General Formula (II ) 
and/or general formula (III ) and/or General Formula (IV ) 
step is desirable. 

[0013] 

In addition, 1 kind or more combining, you can use compound 
which is shownwith General Formula (I ). 

Furthermore, as for addition quantity, 0.0005 - 0.3 mole are 
desirable the poly aspartic acid (A ) with monomer where 
formaldehyde cocondensation is possible (B ) vis-a-vis 1 
mole. 

compound which is shown with General Formula (I ), under 
0.0005 mole revelation of slump loss supression effect is not 
desirable little. 

In addition, when it exceeds 0.3 mole, those where reaction 
iscontrolled become difficult, furthermore are not desirable 
because in economical it becomes disadvantageous. 

[0014] 

monomer where poly asparagine acid or its salt and 
formaldehyde cocondensation are possible(B ) as. General 
Formula (II ) 



3^2 



itmtLxit. m^i^m. -r^^*^*>. 



So compounds namely, melamine^ methylol 
group-containing melamine^ sulfo methyl group content 
melamine etc which is shown can be used. 

In case of sulfo methyl group content melamine, you can use 
also its salt. 

As salts, inorganic salts^ namely, potassium^ sodium^ 
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■So 

[0015] 
OH 




magnesium or other alkali metal salt or can use alkaline earth 
metal salt or also organic saltSx namely, ammonium salt» or 
the monoethanolamine salts diethanolamine salt or other 
amine salts^ substituted amine salts etc. 



[0015] 

In addition, as in addition, general formula (III ) 



b^y— ;u-V> p-t-:?^;u7xy— p-t-7s;i/:7i 

[0016] 

o=c< 

\n(X6)2 



So compounds namely, phenoK or cresol and p- t-butyl 
phenol and p- t-amyl phenol or other alkylphenols^ which 
areshown or you can use sulfonic acid or also salts etc of 
sulfonic acid. 



As salts, general formula (III ) with in same way, you can use 
also the inorganic salts and organic salts. 

Among them and phenoU or phenol sulfonic acid and its salt 
in economical and is desirablefrom reactivity. 



[0016] 

Furthermore, General Formula (IV ) 



[0017] 



So you can use also compound, namely, urea^ methylol 
group-containing urea^ sulfo methyl group content urea - 
which is shown. 

In case of sulfo methyl group content urea, General Formula 
(IV ) with you can use also inorganic salts and organic salts in 
same way. 

[0017] 

Furthermore, General Formula (V ) 
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NHp 



SQ3X7 



[0018] 

(III). -flSjCav). jii;-figiC(v)(7) 1 m^a± 

[0019] 

[0020] 

[0021] 

;uScD#AA<pit6-efc^o 



So compound > namely, sulfanilic acids meta — > acid, 
ol > acid or other amino benzenesulfonic acid which are 
shown, or its salt can beused, it is possible . 

Even among them, sulfanilic acid and meta — > acid and its 
salt, in economical andare desirable from reactivity, 

[0018] 

Furthermore regarding to this invention, you can use General 
Formula (II ), the general formula (III ), General Formula 
(IV ), and combining monomer of 1 kind or more of the 
General Formula (V ), but it uses General Formula (II ), in 
economical and it isdesirable from reactivity. 

[0019] 

sulfonation agent of sodium sulfite, sodium bisulfite, 
sodium pyrosulfite^ sulfur dioxide, fuming sulfuric acid or 
other public knowledge can be used as compound which 
forms sulfone group, 

[0020] 

When beforehand General Formula (II ), general formula 
(III ), introducing sulfo methyl group into starting material 
which is suitable to General Formula (IV ), it is good using 
these sulfonation agent, and, after synthesizing cocondensate 
with formaldehyde , operating, itis good introducing sulfo 
methyl group to cocondensate directly. 

[0021] 

It does method which introduces sulfo methyl group into 
melamine, with the known method it is possible . 

Namely, to melamine formaldehyde adding condensing, after 
making the methylol melamine, it introduces it is possible by 
operating, replacing sulfonation agent with hydroxy group. 



To melamine 1 mole formaldehyde of 6 mole it adds 
condenses it is known as methylol group. 

Regarding to this invention, as for methylol group of 
equivalent to 2 mole because possibility which is used for 
cocondensation is high, maximum introduction of sulfo 
methyl group is possible in methylol group of equivalentto 

: A 1^ 
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0.3-4 ^JUA«ff^L<. 0.5-2 ^;KD«AA<<J:y 

T'fey. mm i ^ju^/ru 0.3-2 ^^kd^ama^ 

ff^U. 0.5-1.5 ^;^0)«AA<$t>IC^^f$LL^o 
[0022] 

lc&ycorfflL^btv^7t^;^AT^^xtKli> ii 

^ 30-60 «*%a);l®(7)t(3!)A<ffltN-5c:i:A<pr 

*frli^(DtM(A)i:7n;UA7;U7'tK* 

its ;^ 14 -^^ $g ^ S /S (7) # ^ $ H ^ # HI- ^ i 
1.5-4 ^g^;^^fflL^^^i:AUyff*Ll>. 

[0023] 

7t;;UA7^Uf=tK**i^J5r5(± pH4~l2 <D® 

pH4 JaT(DJi^liJg^SfEA<tl^lCilfi^L'y 
L<^^f-i>fcA^)IC»*L<^E^l^, 



igTLrSJS^F■l^■Ttfil^o 
[0024] 

;uAy;UxtK*$i^;6<plBg^f*l;<*(B):7>;u 
P;i->«^^J?e-ri)^b^!^(C):7t^;i/A7';Uf^tK 
<7) ^ ;U tb I* . (0.0005-0.3): 1 :(0.3~4):(1~6) T? 

$blCif$L<li(0.005-0.1):l:(0.5~2):(1.5-4)A< 



remaining 4 mole. 

When economic aspect and flow effect of co-condensate 
which is acquiredare considered, introduced amount of sulfo 
methyl group 0.3 - 4 mole is desirable,introduction of 0.5 - 2 
mole is more desirable. 

When sulfo methyl group is introduced into urea, being 
similar, introduced amount of urea per mole 0.3-2 mole is 
desirable, introduction of 0.5 - 1.5 mole furthermoreis 
desirable. 

[0022] 

When these formaldehyde cocondensate are synthesized, 
those of concentration of usually 30 -60 weight% use 
formaldehyde which is used, it is possible . 

Furthermore, also it is possible to jointly use according to 
needx paraformaldehyde. 

poly aspartic acid^ or its salt (A ) with 1 - 6 -fold mol of total 
number of moles of monomer (B )where formaldehyde 
cocondensation is possible it uses amount used of this 
formaldehyde, it isdesirable . 

When economy and ease etc of condensation reaction are 
considered, 1.5 - 4-fold mol is used, it is more desirable . 

[0023] 

Range of pH 4-12, from so-called weak acidity territory it 
does formaldehyde cocondensation with the conventional 
method of basic domain. 

In case of pH 4 or less condensation reaction advances 
suddenly and such as are timeswhen gelation it does, because 
those where reaction is controUedbecome difficult is not 
desirable. 

In addition, it is good inserting addition of formaldehyde, 
inside the reactor beforehand and, dripping formalin, it is 
good reacting. 

[0024] 

composition of compound which forms mulling agent in this 
invention isimportant. 

namely, poly aspartic acid^ or its salt (A ):poly aspartic 
acidv or its salt (A ) with mole ratio of compound 
(C ):formaIdehyde which forms monomer (B ):sulfone group 
where formaldehyde cocondensation is possible (0.0005 - 0. 
3): 1: (0.3 - 4): is (1 - 6),it is desirable . 



Furthermore preferably (0.005 - 0. 1): 1: (0,5 - 2): (1.5 - 4) is 
ideal. 
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[0025] 

Mm\ 1 

60^90 deg C IC^SLfc^. 

^tt-S^b^Jfel^ttji^. *blC deg C V 

0.5-2 B$FBlS/S^#.;:fclZ 30-50 deg C l^-^a 

iPL. 60-90 deg C V 0,5-3 B#Fb1SIJ;^?#-5o 
$bfCli^rt^il^14[cLr 50-80 deg CXiU 

*^^fCckoTM^i:'5A<. :i^»*^J^A< 35%(Dt 
^> B S3teJtf+-e(7);ilSfaA< 10~500cp/25 deg 
C tm^L<^ 15-300cp/25 deg C t)<^h>\Zif^L 

[0026] 

(B)T:7f^^tL^^b^^^g^tt^i^f£^<7>xglzas 

^h\z{tx)[.yt:y&^±f&t^it^^^iC) 



[0025] 

Next, example of exemplary manufacturing method of 
mulling agent in this invention is shown below,but this 
invention is not something which is limited in this. 

embodiment 1 

formaldehyde and water, are inserted in 4 . -neck flask where 
stirrer^ thermometer^ circulation tube^ dropping funnel 
isattached, poly asparagine acid or its salt (A ) with 
compound which is shownwith monomer (B ) where 
formaldehyde cocondensation is possible is added. 

In warm 60 - 90 deg C inside reactor temperature rise after 
doing, 0.5- 2 hours it reacts under basic. 

Next, you insert compound which is shown with poly 
asparagine acid or its salt (A ), furthermore 0.5 - 2 hours react 
with 60 - 90 deg C, nextcool in 30 - 50 deg C. 

Furthermore, it adds compound (C ) which forms sulfone 
group, 0.5 - 3 hours reacts with 60 - 90 deg C. 

Furthermore until with 50 - 80 deg C viscosity of solution 
arrives in specified value, with inside of system as weak 
acidity reaction is advanced. 

When viscosity of solution arrives in specified value, 
neutralizing, itstops reaction. 

predetermined viscosity which stops reaction differs in 
nonvolatile fraction of solution, butwhen nonvolatile fraction 

is 35%, measured value with B type viscometer 10 - 500 
cp/25 deg C isdesirable, 15 - 300 cp/25 deg C furthermore are 
desirable. 

When viscosity is other than this range, adding co-condensate 
which isacquired to cement composition, there are times when 
flow effect or slump loss supression effect are not shown in 
satisfactory. 

[0026] 

In reaction process which produces cement mulling agent of 
invention of this application it can add the compound which is 
shown with this poly asparagine acid or its salt (A ), 
entirelywith step, but poly asparagine acid or its salt (A ) with 
after inserting compound which is shown with monomer (B ) 
where formaldehyde cocondensation is possibleit adds to step 
it is desirable. 

namely, poly asparagine acid or its salt (A ) with adding 
compound which is shownwith monomer (B ) where 
formaldehyde cocondensation is possible it is good even with 
the dispersed form in temperature rise and, while reacting 
with basic condition and afterreacting, furthermore it is good 
even at front and back of addition of compound (C ) which 
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[0027] 

L^*fli!a>Jla7K»J. AE JStK^IJ. S1t«l«7KSlJs 



[0028] 

:$:||B^(D;lS]SiJ«){^ffl::^/*lcKLT(i. ^0) 



^m-C.®'^ 0.01-2.0 ai:%.»*L<l±. 

0.05-1.0 o 



Lxmmtd:mm^mm<tdim\sit:7riL. 



[0029] 



1998-2-10 

forms sulfone group and, immediately beforeadjusting pH 
weak acidity territory and it is good adding immediatelyafter. 

In addition, it is good dividing addition water to each step 
with objective of cooHng and, can add each compound 
fractional addition also to do. 

Furthermore, it is possible to modify addition sequence of 
each compound. 

[0027] 

cement mulling agent of this invention combined use with 
other dewatering agents AEdewatering agents high 
performance dewatering agents high performance 
AEdewatering agent which isknown from until recently is 
possible. 

namely,;be -naphthalene sulfonic acid formaldehyde high 
condensate it can jointly use with salts lignin sulfonic acid 
salts hydroxy carboxylic acids polycarboxylic acid 
dewatering agents alkali hydrolysis type dewatering agent* 
controlled release type high performance dewatering agent etc 
of salt* amino sulfonic acid condensate of salt* melamine 
sulfonic acid formaldehyde condensate. 

[0028] 

In regard to method of use of mulling agent of this invention, 
in addition alsocombined use with cement mulling agents for 
example air taking agents foam inhibitors cementation 
promotion medicine, cementation lag medicineand rust 
inhibitors antiseptic* water repellant* intensity promoter 
etc of public knowledge is possible. 

In addition, usually mixing in kneading water, it adds method 
of use, to the cement composition, but method which is added 
at one time when manufacturing the cement composition or 
dividing, method of adding. It is good to cement composition 
after mixing, whichever such as method which postaddition is 
done. 

mulling agent which relates to this invention differs in 
application ofcombination and cement composition, but with 
solid fraction conversion, it is used at ratio ofusually 0.01 - 
2.0 weight%s preferably* 0.05-1 .0 weight% vis-a-vis 
cement. 

When amount used is too little, disperse flow property 
decreases, in addition, the tendency where also slump loss 
prevention effect decreases is shown. 

When amount used is many conversely, causing material 
separation, uniform cured object itshows tendency which 
becomes rare, in addition even in economical becomes 
disadvantageous and is not desirable. 

[0029] 
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miz7i^^m*mf^^ti. ztiizmitHimm 
7.^>z^nxmmi^^ti:P,mz^n^u^ 

[0031] 

:^mmBM0m^Mlzr:>l^X. OiTomMmiz 

x^i^izmL<mmt^t<. :^mmmtztiizm 



ttz. &LTiz^i&(Dmi^LtLxmmti>%^tz 
itmm^xib^o 

[0032] 

300g. fccfct/TK'J'J^K 128g ^iry.METT* 
200 deg C ICjjPiaLT. flJiTK^ff I ^ 2 BtFel 



1998-2-10 

It can apply cement mulling agent which relates to this 
invention, to concrete and mortar which are manufactured 
making use of various portland cements fly ash cements 
slag cements silica cements various mulled cement etc. 

[0030] 

cement mulling agent of this invention, as for flow effect 
which is superior andreason which shows slump loss 
supression effect and material separation resistance is not 
clear. Following way it is presumed. 

mulling agent of namely, this invention raises dispersibility of 
cement particle with electrical repulsive force of sulfone 
group ^ and carboxyl group which it possesses in molecule. 

In addition, mulling agent of this invention is thought that 
occasion whereit adsorbs into cement particle, aspartic acid 
side chain which it possesses in intramolecular extends to 
outside of cement particle. 

hydration layer is formed around poly aspartic acid side chain 
whichextends to this outside, dispersibility of cement particle 
lengthy hold is done with steric hindrance effect which 
accompanies this, is thought that slump loss iscontroled. 

Furthermore, like polycarboxylic acid dewatering agent, it is 
expected that because it doesnot possess oxyalkylene group, 
air permeability is not shown. 

Consequently, mulling agent of this invention to adjust 
dispersing performance^ slump loss supression effect and 
material separation resistance which are superior, it has. 

[0031] 

Concerning mulling agent of invention of this application, 
fiirthermore you explain in detailwith Working Example 
below, but invention of this application is not something 
which is limitedin this. 

In addition, below states % or section, as unit of numerical . 
value if there is not especially statement, is all weight% or 
parts by weight. 

[0032] 

[Working Example(s)] 
Production Example 1 
Synthesis of poly aspartic acid 

While taking L-aspartic acid 300gs and polyphosphoric acid 
128g in separable flask of 2 L, heatingto 200 deg C under 
vacuum, accompanying dehydration it did 2 hours reactions. 

After reaction termination, it melted product in 
dimethylformamide 2L, it refmedapproximately 5 -fold 
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^mzii&m 95%)o 

5^^^*a)a?S^SjflS(«^]t n:10. 32. 80 
tl:1200. 3700. 9100)(7)7KUTX/^^^>K-f h 



0.52 =E)l(65.5 a5).37%/-^;UV'J> 3.0 
^;U(243.2 SB). 7X 250.0 SB^jtlf ^. ;gJSi+. 

cti^ 65 deg c ^-am^Ltzmz isvoymit-r 

h'J'^A7k;tia-epH11.5<tL.65 deg C TM B$ 

ctilzsS 0.2 ^;ki2.o $P)Sl/x;u77r->^ 

0,15 ^;K26.0 SB)^ jSiiaL. 70 deg C -e^Fbd 1 

JSICtK 209.0 gP^SA-rSi:I^^IC45 deg C * 
Tr;^tPLfc^. 37xy-;u 0.13 ^)H\52 
T;M^^ 30 ^^^MtTSAL/ro 

tSA*l7^. 60 deg C V 1 KF0lJ5f5^1^/ro 

^^>Mimmw-^'A^m 9100)^ 0.03 

(273.0 $15). 7K 381.0 gP. »7K»afiS^:^h'J'^7 
A 0.53 ^ JK55.1 SP)^1SAL. 80 deg C 1 B# 

60 deg C ^TS^iPLfc^. 40%^^Tr pH6.0 \Z 
L.65 deg C IC^SLTSlS^-y-.Sfejii^CT) 
JteSA^* 70cp/25 deg C l^?tfofcB§,^.T% 25%7K 

Kit:M-UOA7X5#;'«-e4'fPLTSlJ;:^<^it$ 



[0033] 

tK 647.8 gP. 37%7fOU'7U> 3.1 ^JK251.4 U) 



amount by reprecipitate doing in underwater, acquired the 
poly succinimide of white powder (yield 95% ). 

poly succinimide which it acquires suspension was done in 
underwater, the poly succinimide hydrolysis was done by 
dripping sodium hydroxide water solution to there, the 
reaction solution was thrown to in methanol, poly aspartic 
acid sodium salt was acquired by reprecipitate doing. 

poly aspartic acid sodium of several types (When with degree 
of polymerization n: 1 0, 3 2. 80 , you display with weight 
average molecular weight, each one: 120 0, 3.700 and 9100) 
where molecular weight differs depending upon the molecular 
weight of poly succinimide which you use and changing 
condition (temperature, time and concentration etc) of the 
hydrolysis, was acquired. 

Synthesis of condensate 

melamine 0.52 mole (65.5 part ), 37% formalin 3.0 mole 
(243.2 part ), you inserted water 250.0 part in 4-neck flask 
where stirrer, thermometer, circulation tube, dropping 
funnel is attached, it agitated mixed. 

This to 65 deg C temperature rise af^er doing, it made pH 1 1.5 
with 25%sodium hydroxide water solution, 1 hour reacted 
with 65 deg C. 

urea 0.2 mole (12.0 part ) and it added sulfaniHc acid 0. 1 5 
mole (26.0 part ) in this, furthermore 1 hour reacted with 70 
deg C. 

When water 209.0 part is thrown next, simultaneously 

aflercooling, 30 min applying phenol 0.1 3 mole (15.2 part ) 
to 45 deg C making use of the dropping funnel, it threw. 

After throwing ending, 1 hour it reacted with 60 deg C. 

Consequently, poly aspartic acid (weight average molecular 
weight 9100 ) which is synthesized with method whichis 
stated on description above 0.03 mole (273.0 part ), it threw 
water 38 1 .0 part, anhydride sodium bisulfite 0.53 mole (55. 1 
part ), 1 hour reacted with 80 deg C. 

To 60 deg C afler cooling, with 40% sulfuric acid making pH 
6.0, temperature rise doing in 65 deg C and reacted, with time 
point viscosity of reaction solution 70 cp/25 deg C ago, 
neutralizing with 25% sodium hydroxide water solution, 
stopping reaction,it designated product which it acquires as 
condensate 1. 

This composition and property value are shown in Table 1 . 
[0033] 

Production Example 2 

You inserted water 647,8 part. 37% formalin 3.1 mole (251.4 
part ) in 4 -neck flask where stirrer, thermometer. 
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Z(D-p=77.Zi^lZyt=yZl/ 0.7 ^;U(88.2 MM 

0.1 ^;k6.o SI5). 7.;u7t-;uK 0.2 ^;K34.6 

SP). A 0.5 ^ ;k95.o gi5)$it 

Z<Dt(Dt: 75 deg C S-e^SL> mB^Wttj: 

'JTX/<7^>K(«ft¥i^^^^-ft 9100)^ 
0.013 ^;K117.3 g|5)^*D^.25%7j<K^b:*-h'J 
-t; A7Kjtjai?pHl I (tL, 75 deg C-C2 ^FbISIS 

■p*)-(Dm.^m-(:t:ymn^Lfzztt:mmLtz 

60 deg C ^X'T^&Ltzo 

^^IZ 40%?i5^T7 pH6.0 IZL. 60 deg C T?j5r5^ 
Mtb. SJS5§j^CD*SgA< 120cp/25 deg C iZtHo 

fcB#jir% 25%7KK^b:fh'J't;A7kjS 4" W 
2 tLfc, 

[0034] 

7k 470.0 gP. 37%7t^;UVJ> 2.8 ^ ;K227.0 gP) 

;^=iictta^.«Ms|iji^Lf=. 
c(D7v;^=j4i|c>^5> 1.0 ^;ki26.o m)^m 

z(Dij(D^ 70 deg c ^xm^L. mmM^tti 
^tzzt^mmLtzWz. m'^^m i -Q^mLtzt' 

'>I7X/'?7^>K(«*¥1^5)-^^* 9100)^ 
0.004 ^ ;K36.4 gP)25%7K^ib:J-K'J -t? A7X j# 
1? pHl 1 iL» 70 deg C T? 1 ^raSJC^-frfco 



J^jic 55 deg c *-e;4fiPL, «l7K«S?^K:J-h'J 
't^A 0.8(83.2 gP)^^*QLfco 

«l7KMSS5^:>-h'J'^7A(7)^to(Zckyrt;aii± 
80 deg C ^T'^JSLfco 

80 deg C T'SfB^afrL. 7'J-fl)S?iitK-l':l- 

:/A<)N5feLfczt^«iELfc^iz. 60 deg c *r- 

^:)^[:: 40%^^tf pH6.0 fCL. 60 deg C T'g/S^ 
S/S;#i]^CDfeJtA< 60cp/25 deg C Iztji-o 

3 tLfco 



circulation tube isattached, it agitated mixed. 

In this flask melamine 0.7 mole (88.2 part ), urea 0.1 mole 
(6.0 part ), sulfanilic acid 0.2 mole (34.6 part ), sodium 
pyrosulfite 0.5 mole (95.0 part )was added under agitating. 



After temperature rise it did this to 75 deg C, became 
transparent liquid andverifying ,0.013 mole (1 17.3 part ) 
additions later, it designated the poly aspartic acid (weight 
average molecular weight 9100 ) which is used with 
Production Example. 1 as pH 1 1 with 25% sodium hydroxide 
water solution, 2 hours reacted with 75 deg C. 

sulfite ion of free disappeared after verifying , cooled to60 
degC. 

With 40% sulfuric acid it made next pH 6.0, advanced 
reaction with 60 deg C, with time point where viscosity of 
reaction solution becomes 120 cp/25 deg C,neutralizing with 
25% sodium hydroxide water solution, stopping reaction, it 
designated product which it acquires as condensate 2. 

This composition and property value are shown in Table 1. 

[0034] 

Production Example 3 

You inserted water 470.0 part. 37% formalin 2.8 mole (227.0 
part ) in 4 -neck flask where stirrer ^ thermometer^ 
circulation tube isattached, it agitated mixed. 

In this flask melamine 1 .0 mole (126.0 part ) is added under 
agitating. 

After temperature rise it did this to 70 deg C, became 
transparent liquid andverifying , 0.004 mole (36.4 part ) it 
designated poly aspartic acid (weight average molecular 
weight 9100 ) which isused with Production Example 1 as pH 
1 1 with 25% sodium hydroxide water solution, 1 hour reacted 
with 70 deg C. 

It cooled next to 55 deg C, added anhydride sodium bisulfite 
0.8 (83.2 part). 

internal temperature rises with addition of anhydride sodium 
bisulfite, but furthermore the temperature rise it did to 80 deg 
C. 

Reaction was continued with 80 deg C, sulfite ion of free 
disappeared after verifying , cooled to 60 deg C. 



With 40% sulfuric acid it made next pH 6.0, advanced 
reaction with 60 deg C, with time point where viscosity of 
reaction solution becomes 60 cp/25 deg C,neutralizing with 
25% sodium hydroxide water solution, stopping reaction, it 
designated product which it acquires .as condensate 3. 
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[0035] 

1 4^-5 



[0036] 
&l&m 6^7 

JS^J^ 6^7 S#fcp 

[0037] 
SligfJIJ 8-9 

[0038] 

StiS^J 10 

[0039] 

Mit15^1 1 tmm(Dl5)iX\ S 1 lc:^-rct5(^1b 
[0040] 

m^m 12 

i-CDliSm. 1IS#!K3 12 mtzo 
[0041] 



This composition and property value are shown in Table 1. 
[0035] 

Production Example 4^5 

As with method which is similar to Production Example 1 , 
shown in Table 1, changing composition of compound, you 
tried condensation. 

As a result, condensate 4~5 was acquired. 
[0036] 

Production Example 6~7 

As with method which is similar to Production Example 2, 
shown in Table 1, changing composition of compound, you 

tried condensation. 

As a result, condensate 6~7 was acquired. 
[0037] 

I^roduction Example 8-9 

As with method which is similar to Production Example 3, 
shown in Table 1 ,changing composition of compound, you 

tried condensation. 

As a result, condensate 8-9 was acquired. 
[0038] 

Production Example 10 

Besides compound which is shown with General Formula (I ) 

is not used, aswith method which is similar to Production 
Example 1 , shown in Table 1 ,changing composition of 
compound, you tried condensation. 

As a result, condensate 10 was acquired. 

[0039] 

Production Example 1 1 

As with method which is similar to Production Example 1 , 
shown in Table 1, changing composition of compound, you 
tried condensation. 

As a result, condensate 1 1 was acquired. 
[0040] 

Production Example 12 

As with method which is similar to Production Example 2, 
shown in Table 1, changing composition of compound, you 
tried condensation. 

As a result, condensate 12 was acquired. 
[0041] 
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[Table 1] 
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a50 
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a 10 
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2L60 


2.00 


a 10 


3.00 
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35 
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35 


35 


35 


35 


m (qpB/25t) 


64 
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49 


58 


35 


3D 


72 


41 


55 


88 
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[0042] 

1 



50 ')vh)[.(D^m 2 l4S=3>^'J-KS++i— ^ 

18cm. 3%<7)^3Si!i=i>^U-h 
<tLr7f.^=j>i^ll(4*)ttMa)rb^^>rh85o^ 



ay±A<y^. 30 ^^sic 90 »s*T'X^>:;^. 

EIS?tSli 0 10cm X 20cm C7)nttM 



[0042] 

[Working Example(s)] 
Working Example 1 

In order to reach kneading rising quantity of 40 liter making 
useof forced dual shaft type concrete mixer of 50 liter, on 
basis of combination whichis shown in Table 2, it threw 
condensate 1 and water which areacquired with cement, 
coarse aggregate. Production Example 1 did 90 second 
mixings, furthermore threw the coarse aggregate, 3 min 
kneaded. 

high flow concrete of slump 18 cm. amount of air 3% was 
manufactured. 

In order to make amount of air of goal, when taking amount 
of air becomesinsufficient, you used crest sect chemistry Ltd. 
supplied air taking agent Vinsol, when the amount of air 
enters too much, you adjusted making use of Derrick light 
850 of 7^ Lycium chinense Mill. > industry Ltd. supplied 
as foam inhibitor. 

After kneading to rise, in every 30 min change over time of 
slump, slump flow wasmeasured to 90 min later. 

In addition, compressive strength produced cylindrical test 
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mui^^i^mu 1 B. 7 a. 28 B-cmmuz. 

@. Os A. X ®4iS*M^fTofco 

^S^a 3 iZfUto 

[0043] 

[S2] 



sample of the;ph 10 cm X height 20 cm, 1 day^ 7 day, 
measured in 28 days. 

In addition, at time of slump flow measurement extent of 
movement of aggregate was observed with visual in regard to 
material separation resistance,*, 0, *, relative evaluation of X 
was done. 

Furthermore conforming to all Japan Industrial Standard 
(JIS-A6204 ), it did measurement methodx of slumps 
amount of air. setting time and compressive strength and 
preparation method of test sample for compressive strength. 

Result is shown in Table 3. 

[0043] 

[Table 2] 



w/c 


s/a 




(kg/m») . 


ill 

m 




{%) 


C 


W 


S 
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33 


40 
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17 6 


643 


10 13 


3 













W/C: water /cement (weight% ) 










s/a:aB#«/(«ffl#«+i|i#*f) (#»%) 


s/a; fine aggregate/ (fine aggregate 


+ coarse aggregate ) (volume % ) 




C:-b 


»h 












C: -tr 


Menjp7 












[0044] 


S: fine aggregate 
G: coarse aggregate 
[0044] 


.1 1-9 II M- 



Mitsubishi Materials Corp. (DB 69-053-6867 ), Chichino material cementrthree kinds mixture for concrete kneading 
normally portland cement 



=2. ffl#«:UjP«TI8m:*:^5Jl?iS5jS®apJ?g«i5 



Father Onoda Ltd.^ Tokuyama Corporation (DB 69-057-1716 )) density=3.I6 fine aggregate :Hiroshima 
Prefecture Kamo Gun Kawachi town Irino product weathering granite pit sand density =2. coarse 



57 



57 
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aggregateiYamaguchi Prefecture Shimonoseki City Oaza Ishihara letter wall stone product hard sandstone 
crushed rock 



^^5^:^^6^=^ :^ lt.M = 2. 69 



crushed rock 5 numberxrushed rock 6 number =1:1 density=2.69 



[0045] 



2^13 ^ njfiijfj 1 mm 

[0046] 

itmm 1-3 

10-12 ^ mmm i tmm 

sss^a 3 ic^-To 

[0047] 
Jt$50lJ 4-8 

7K^y-efe^y;u7P-40(Z#mi±ib^(1*):>^ 

^-Yi^-f— 150(?ti(^*)::^:7^U>^). 
/^'J*V^FP200U(B?i^^p°pXj|(**):75/X;U7 

isttts AE M7k^J-efc^^«cs^ CD V 

-r^>r— 2ooowH(^6^(^*)::^:7^u>^+;§tt 



[0048] 
[a 3] 



[0045] 

Working Example 2-9 

Other than using condensate 2-13, operation of being similar 
to the Working Example 1 was done. 

Result is shown in Table 3. 

[0046] 

Comparative Example 1-3 

Other than using condensate 10-12, operation of being similar 
to the Working Example 1 was done. 

Result is shown in Table 3. 

[0047] 

Comparative Example 4-8 

Operation of being similar to Working Example 1 as 
dewatering agent for the comparative reference, ^ jpll flow 
40 which is a commercial high performance dewatering agent 
(Mitsui Toatsu Chemicals Inc. (DB 

69-053-6982 ):melamine ), Mighty— 150 (Kao Corporation 
(DB 69-053-5703 ):naphthalene system), Paris o< FP 200U 
(Fujisawa Pharmaceutical Co. Ltd. (DB 69-055-6162 ) Ltd.: 
amino sulfonic acid system). Mighty — 2000WH of controlled 
release type which is a high performance AEdewatering agent 
(Kao Corporation (DB 69-053-5703 ):naphthalene system 
^activity persistent substance ), making useof jp8 iep — pole 
HP-8 (Takemoto Oil & Fat Co. Ltd. (DB 
69-057-8794 ):polycarboxylic acid system), was done. 

Result is shown in Table 3. 

[0048] 

[Table 3] 
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[0049] 

So 



[0049] 

[Effects of the Invention] 

As been clear from Working Example and Comparative 
Example, cement mulling agent which is acquired with the 
invention of this application by comparison with existing 
cement dewatering agent, shows high flow effect with thelow 
addition quantity, residue ratio of flow is high, it possesses 
characteristic thatat same time 1 day intensity is superior. 

High initial stage flow property it possesses slump retention 
which is superior vis-a-vis the namely, mortar^ concrete or 
other cement composition, without bringing curing delay. 



Furthermore, it is superior even in material separation 
resistance. ' 

Therefore, when cement mulling agent which is acquired with 
invention of this application you use for civil engineering and 
construction etc related to construction, workability can 
beimproved considerably. 
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